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A Note on Character Induction in Association Schemes 
K. w. JOHNSON AND J. D. H. SMITH 
In [2] and [3] the authors defined a character theory for quasigroups using the 
association scheme arising naturally from a quasigroup. The referee to [3] has pointed 
out that the definition of the induction of a class function from a subquasigroup H to a 
class function on the quasigroup Q containing H leads to an important new definition 
of induced characters in association schemes. The details are given here. A good source 
for the theory of association schemes is [1]. The definition applies, of course, in the many 
contexts in which association schemes appear under other names, such as in the theory 
of Heeke algebras and coherent configurations. 
Let B be an association scheme on a finite set n, so that there is defined a partition 
{Bl> ... , B,} of n X n. Let r be a subset of n and let D be an association scheme on r 
with corresponding partition {Dr, ... , D.} of r X r. Then define D to be a refinement 
scheme of B if for all i = 1, ... , t,j = 1, ... , s, Bin Di £;; Bi, or in other words each relation 
Di is a consequence of some relation Bi. 
Now assume B is a commutative association scheme, and let D be a refinement scheme 
of B. Let A be any class function on D, i.e. A is a function from {D~> ... , D.} to C. We 
define the class function A f, on Bi by 
1 D 1 A 
lfl x fliAB(Bi) = !TxTIA(BJ, 
where 
Bi=Bin(Txr) and A( I Di) = L A(Dj). 
jEJ jEJ 
The results on Frobenius reciprocity and transitivity of induction are analogous to 
those in [3], and their proofs are similar to those there. Examples there show that if A 
is the class function which corresponds to a column of the first eigenmatrix of D (i.e. an 
'irreducible character'), A f, is not necessarily a linear combination of 'irreducible charac-
ters' of B with coefficients whch are positive integers. 
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